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TITLE OF THE INVENTION 

PAPER FEEDING APPARATUS HAVING AN ACTIVE PAPER SEPARATING UNIT IN AN 

IMAGE FORMING APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. 2003-07278, filed 
February 5, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a paper feeding apparatus of an image forming 
apparatus, such as an office machine such as a copier, a printer and a fax, and more 
particularly, to a paper feeding apparatus of an image forming apparatus having an active paper 
separating unit, which is disposed at a lower part in the paper feeding direction of a stacker or a 
cassette for stacking paper to rotate in the anti-paper feeding direction and to actively rub 
leading ends of sheets of paper, thereby separating and feeding the sheets of paper sheet by 
sheet. 

2. Description of the Related Art 

[0003] An image forming apparatus, such as an office machine, such as a printer and a fax, 
generally comprises a paper feeding apparatus feeding sheets of paper to an image forming 
unit. 

[0004] As shown in FIG. 1, such paper feeding apparatus 10 comprises a frame 11 
composing a stacker or a cassette for stacking paper, a pickup unit 30 disposed at the lower 
side in the paper feeding direction (right hand side of FIG. 1 ) of the frame 1 1 to rotate in 
association with a power transferring gear train (not shown) connected with a pickup roller 
driving motor (not shown) and to pick up sheets of paper stacked in the frame 1 1 , and a paper 
separating assembly 40 comprising a plurality of paper separating plates integrally or separately 
disposed to the frame 1 1 at the lower side in the paper feeding direction of the frame 1 1 to 
separate and feed a sheet of paper at a time while supporting the sheet of paper to enter at a 
predetermined angle. 
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[0005] The pickup unit 30 comprises a pickup roller assembly 33 comprising a pickup shaft 
31 connected to the power transferring gear train, a first gear (not shown) formed around the 
pickup shaft 31, a first and a second idle gears (not shown) pivotably disposed around a first 
and a second idle shafts 37, 38 to move in association with the first gear, a pickup roller gear 
(not shown) connected to the second idle gear, a pickup roller 34 coaxially formed with the 
pickup roller gear to pick up a sheet of paper, an unidirectional power transfer unit (not shown) 
such as a spring clutch for transferring rotary power only in the paper pickup direction to the 
pickup roller gear between the pickup roller gear and the second idle gear, and a link member 
36 with one end connected with a pickup roller shaft 39 and the other end pivotably supported 
on a supporting shaft 35 to support the pickup roller 34 to be in contact with paper. 

[0006] Hereinafter, the operation of a conventional paper feeding apparatus 10 having the 
above described structure will be described. 

[0007] When a paper feed mode is selected, the pickup shaft 31 rotates in the pickup 
direction, for example, clockwise, by the power transferring gear train connected to the pickup 
roller driving motor, and accordingly the pickup roller 34 rotates counterclockwise in association 
with the first gear, the first and second idle gears and the pickup roller gear. 

[0008] As a result, a sheet of paper in contact with the pickup roller 34 is picked up and fed 
as the pickup roller 34 rotates counterclockwise. 

[0009] The paper picked up by the pickup roller 34 is separated sheet by sheet while being 
supported to be in a predetermined paper-entering angle by the paper separating plates of the 
paper separating assembly 40 and then conveyed to the image forming unit (not shown). 

[0010] After that, when the paper activates a paper sensor (not shown), a control unit (not 
shown) stops the pickup roller driving motor and starts a paper feed roller driving motor (not 
shown), or transfers the driving force of the pickup roller driving motor to the paper feed roller 
driving unit (not shown) thereby driving a paper feed roller conveying paper through a power 
connection/blocking device such as a swing gear (not shown) in order to stop the pickup roller 
34 and drive the paper feed roller (not shown). 

[0011] As a result, the paper is continuously conveyed to the image forming unit by the paper 
feed roller. The pickup roller 34 receiving counterclockwise rotary force from the paper idle- 
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rotates without transferring rotary force to the pickup roller gear due to the unidirectional power 
transfer unit of the pickup roller assembly 33. 

[0012] However, in such conventional paper feeding apparatus 10, a picking up or feeding 
force of the pickup roller 34 is determined on the basis of a weight of the paper which is 
commonly used. Accordingly, when sheets of paper which are rarely used are picked up or fed, 
the paper feeding force is not suitable for such sheets, so that a sheet pickup problem such as a 
multi sheet feed or a sheet feed failure may occur during paper pickup. 

[0013] More specifically, currently used papers have various weights ranging from 40g/m 2 to 
200g/m 2 , but a paper feeding force of the pickup roller 34 is determined on the basis of the 
paper having a weight ranging from 60g/m 2 to 90g/m 2 which is commonly used. Accordingly, 
when sheets of paper having a weight of below 60g/m 2 or above 90g/m 2 are picked up, the 
sheet pickup problem may occur. 

[0014] To solve such a sheet pickup problem generating when various sheets of paper are 
fed by one paper feeding force determined as explained as above, the conventional paper 
feeding apparatus 10 is generally provided with paper separating plates having a paper-entering 
angle determined to separate and feed sheets of paper sheet by sheet without generating the 
sheet pickup problem to sheets of paper having a weight of below 60g/m 2 or above 90g/m 2 . 

[0015] However, even though the paper-entering angle of the paper separating plates is 
determined not to generate the sheet pickup problem to the sheets of paper which are rarely 
used, if a thickness of and a frictional force between sheets vary as a kind of paper, the paper- 
entering angle determined like that comes not to tally with that which is required of the sheets to 
be practically fed by the paper feeding apparatus 10. 

[0016] Thus, if the paper-entering angle is not tallied (i.e., considered) with the practically 
required paper-entering angle, the paper feeding apparatus 10 comes to again present the 
sheet pickup problem such as the multi sheet feed or the sheet feed failure. 

[0017] To solve this problem, a method of forming the paper separating plates from material 
having relatively large frictional force such as a rubber, or a method of forming projections on 
the paper separating plates can be considered. However, these methods have a disadvantage 
that since the paper separating plates is fixedly disposed, they cannot directly or actively give a 
frictional force on the sheets, if a paper-entering angle thereof which is required of the sheets to 
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be practically fed does not tally with a paper-entering angle thereof, and thereby there is a limit 
to what ranges the sheet pickup problem is prevented from occurring. 

SUMMARY OF THE INVENTION 

[0018] The invention has been developed to solve the above and/or other problems and 
disadvantages and to provide at least the advantages described hereinafter. 

[0019] Accordingly, one aspect of the present invention is to solve the foregoing and/or other 
problems by providing an improved paper feeding apparatus of an image forming apparatus 
having an active paper separating unit, which is disposed at a lower part in the paper feeding 
direction of the frame contacting leading ends of sheets of paper to rotate in the anti-paper 
feeding direction and to actively rub the leading ends of the sheets, thereby to prevent a sheet 
pickup problem such as multi sheet feed or a sheet feed failure from occurring during paper 
pickup. 

[0020] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0021] According to an aspect of the present invention, there is provided a paper feeding 
apparatus including: a frame forming one of a paper stacker and a paper feed tray on which 
paper is stackable; a paper feed unit disposed above the frame and including a pickup roller 
which picks up the paper; and an active paper separator disposed at a lower part of the frame in 
the paper feeding direction thereof, contacting leading ends of sheets disposed in the frame, 
rotatable in an anti-paper feeding direction opposite the feeding direction so as to actively rub 
the leading ends and thereby separate and feed the sheets one at a time when the sheets of 
paper are picked up by the pickup roller. 

[0022] The active paper separator may include: a friction part disposed at the lower part in 
the paper feeding direction and rotatable while supporting the leading ends so that the sheets 
enter at a paper-entering angle; and a driving part which rotates the friction part in association 
with a driving source which drives the paper feed unit. 



4 



Docket No.: 1349.1338 

[0023] The friction part may include: a friction belt rotatably disposed at an angle; and first 
and second belt pulleys rotatably respectively supporting ends of the friction belt at the lower 
part in the paper feeding direction. The friction belt may be formed of a rubber material. 

[0024] comprises a tension adjusting roller disposed to be in contact with the friction belt, 
and a tension adjusting roller supporting axis rotatably supporting the tension adjusting roller at 
the lower part in the paper feeding direction of the frame] The friction part further may include a 
friction adjusting member which adjusts a tension of the friction belt so as to always yield a 
frictional force to the leading ends. The friction adjusting member may include: a tension 
adjusting roller disposed in contact with the friction belt; and a tension adjusting roller supporting 
axle rotatably supporting the tension adjusting roller at the lower part in the paper feeding 
direction. 

[0025] image forming apparatus, and a driving axis coaxially connecting between the driving 
gear and one of the first and the second belt pulleys] The driving part may include: a driving 
gear disposed so that at least a part thereof projects one of outwardly and upwardly from the 
lower part in the paper feeding direction and connected to the driving source which drives the 
paper feed unit via a gear train; and a driving axle coaxially connecting the driving gear and one 
of the first and the second belt pulleys. 

[0026] The apparatus may further comprise at least one paper separating plate fixedly 
disposed at the angle at the lower part in the paper feeding direction which separates and feeds 
the sheets of paper one at a time while supporting the leading ends of the sheets stacked in the 
frame so that the sheets enter at the paper-entering angle in association with the friction part, 
when the sheets of paper are picked up by the pickup roller. 

[0027] The active paper separator may include: a friction part rotatably disposed at the lower 
part in the paper feeding direction so that at least one tangent line thereof intersects the leading 
ends of the sheets, in order to separate and feed the sheets one at a time; and a driving part 
which rotates the friction part in association with a driving source which drives the paper feed 
unit. 

[0028] The friction part may include at least one rotating roller rotatably disposed and the 
rotating roller may be formed of rubber. 
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[0029] The driving part may include: a driving gear disposed so that at least a part thereof 
projects one of outwardly and upwardly from the lower part in the paper feeding direction and 
connected to the driving source which drives the paper feed unit via a gear train; and a driving 
axle coaxially connecting the driving gear and the rotating roller 

[0030] The apparatus may further comprise at least one paper separating plate fixedly 
disposed at the angle at the lower part in the paper feeding direction which separates and feeds 
the sheets of paper one at a time while supporting the leading ends of the sheets stacked in the 
frame so that the sheets enter at the paper-entering angle in association with the friction part, 
when the sheets of paper are picked up by the pickup roller. 

[0031] The friction part includes a plurality of rotating rollers rotatably disposed and having a 
common tangent line inclined at an angle so as to intersect the leading ends of the sheets, and 
a plurality of rotating roller supporting axles respectively supporting the plurality of rotating 
rollers. The driving part may include a driving gear having at least a part thereof projecting one 
of outwardly and upwardly from the lower part in the paper feeding direction so as to connect 
with the driving source which drives the paper feed unit via a gear train, a driving axle one of 
forming the plurality of rotating roller supporting axles and coaxially connecting the driving gear 
and one of the plurality of the rotating rollers, a plurality of rotating roller gears coaxially formed 
on the respective rotating roller supporting axles, and a plurality of idle gears disposed between 
the rotating roller gears. 

[0032] According to still another aspect of the present invention, there is provided an image 
forming apparatus machine including: an image former; and a paper feeder having a frame 
forming one of a paper stacker and a paper feed tray on which paper is stackable, a paper feed 
unit disposed above the frame and including a pickup roller which picks up paper, and an active 
paper separator disposed at a lower part of the frame in the paper feeding direction thereof, 
contacting leading ends of sheets disposed in the frame, rotatable in an anti-paper feeding 
direction opposite the feeding direction so as to actively rub the leading ends and thereby 
separate and feed the sheets one at a time when the sheets of paper are picked up by the 
pickup roller. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0033] These and other aspects and advantages of the invention will become apparent and 
more readily appreciated from the following description of the preferred embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 is a partial perspective view of a conventional paper feeding apparatus; 

FIG. 2 is a partial perspective view of a paper feeding apparatus of an image forming 
apparatus having an active paper separating unit according to a first embodiment of the present 
invention; 

FIG. 3 is a side sectional view of the paper feeding apparatus of the image forming 
apparatus of FIG. 2 taken along line M; 

FIG. 4 is a side sectional view of a paper feeding apparatus of an image forming 
apparatus having an active paper separating unit according to a second embodiment of the 
present invention; 

FIG. 5 is a schematic view illustrating the operation of the paper feeding apparatus of the 
image forming apparatus shown in FIG. 2. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0034] Reference will now be made in detail to the present preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

[0035] In FIG. 2, a paper feeding apparatus 100 of an image forming apparatus having an 
active paper separating unit according to an embodiment of the present invention is illustrated. 

[0036] As the paper feeding apparatus 10 shown in FIG. 1 , the paper feeding apparatus 100 
according to an embodiment comprises a frame 110 comprising a stacker or a tray for stacking 
paper, and a pickup unit 130 disposed at a lower part 111 in the paper feed direction (right hand 
side of FIG. 2) of the frame 1 10 to rotate in association with a power transferring gear train (not 
shown) connected with a pickup roller driving motor (not shown) driving a pickup roller 134 of 
the pickup unit 130 and to pick up sheets of paper stacked in the frame 110. The pickup roller 
134 rotates about a pickup roller shaft 134a. 

[0037] Similar to the pickup unit 30 shown in FIG. 1 , the pickup unit 1 30 comprises a pickup 
roller assembly 133 comprising a pickup shaft 131 connected to the power transferring gear 
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train, a first gear (not shown) formed around the pickup shaft 131 , a first and a second idle 
gears (not shown) pivotably disposed around a first and a second idle shafts 137, 138 to move 
in association with the first gear, a pickup roller gear (not shown) connected to the second idle 
gear, a pickup roller 134 coaxially formed with the pickup roller gear to pick up a sheet of paper, 
an unidirectional power transfer unit (not shown) such as a spring clutch for transferring rotary 
power only in the paper pickup direction to the pickup roller gear between the pickup roller gear 
and the second idle gear, and a link member 136 with one end connected with a pickup roller 
shaft 139 and the other end pivotably supported on a supporting shaft 135 to support the pickup 
roller 134 to be in contact with paper. 

[0038] At the lower part 1 1 1 in the paper feed direction of the frame 1 1 0 contacting leading 
ends of the sheets of paper an active paper separating unit 120 is disposed to rotate in the anti- 
paper feeding direction and to actively rub the leading ends of the sheets, thereby to separate 
and feed a sheet of paper at a time when the sheets of paper are picked up by the pickup roller 
134. 

[0039] As shown in FIG. 3, the active paper separating unit 120 comprises a friction part 126 
disposed in a friction part receiving opening 1 1 2 formed at an inclined surface 1 1 1 a of at the 
lower part 11 1 in the paper feeding direction of the frame 1 10, to be rotatable while supporting 
the leading ends of the sheets to enter at a paper-entering angle, in order to separate and feed 
a sheet of paper at a time, and a driving part 121 disposed in a driving part receiving opening 
1 1 3 (shown in FIG. 2) formed at one side of the lower part 1 1 1 in the paper feed direction of the 
frame 1 10, to rotate the friction part 126 in association with the pickup roller driving motor for 
driving the pickup roller 134 of the pickup unit 130. The friction part 126 is disposed at an angle 
0 similar or equal to the paper-entering angle. 

[0040] The friction part 126 includes a friction belt 127 rotatably disposed at the angle 0, and 
a first and a second belt pulleys 128 and 129, respectively, having a width wider than that of the 
friction belt 127 to rotatably support both ends of the friction belt 127 at the lower part 111 in the 
paper feeding direction of the frame 110. 

[0041] The friction belt 127 is disposed to be inclined at the angle 6 but is swingable at the 
upward and downward directions within a certain range due to its own droop characteristic when 
it is rotated by the first pulley 128 and an elongated driving axle 123 of the driving part 121 to be 
described later. 
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[0042] The friction belt 127 is formed of rubber material to easily generate a friction against 
the leading ends of the sheets. 

[0043] The first and the second belt pulleys 128 and 129, respectively, are rotatably 
supported on the elongated driving axle 123 of the driving part 121 , and a second belt pulley 
supporting axle 129a having a length longer than the width of the friction belt 127, respectively. 
The driving axle 123 and the second belt pulley supporting axle 129a are supported at a support 
(not shown) of the lower part 1 1 1 in the paper feeding direction of the frame 1 1 0. 

[0044] Also, the friction part 126 also includes a friction adjusting member 143 adjusting a 
tension of the friction belt 127 to always give a frictional force to the leading ends of the sheets. 
The friction adjusting member 143 comprises a tension adjusting roller 145 disposed to be in 
contact with the friction belt 127 at a pressure and a tension adjusting roller supporting axle 144 
rotatably supporting the tension adjusting roller 145 at the lower part 1 1 1 in the paper feeding 
direction of the frame 110. The tension adjusting roller supporting axle 144 has a length longer 
than the width of the friction belt 127. 

[0045] The driving part 121 is provided with a driving gear 122 having at least a part thereof 
disposed to project outwardly or upwardly from the driving part receiving opening 1 13 of the 
lower part 11 1 in the paper feeding direction of the frame 110, thereby to connect with the pickup 
roller driving motor for driving the pickup roller 134 of the pickup unit 130 through the power 
transmitting gear train when the frame 1 10 is mounted in a main body of the image forming 
apparatus, and the elongated driving axle 123 coaxially connecting between the driving gear 
122 and the first belt pulley 128. 

[0046] Here, it should be noted that the driving gear 122 is explained as driven by the pickup 
roller motor for driving the pickup roller 134 of the pickup unit 130, but the present invention is 
not limited to this, and it may also be driven by any other motor, for example, a motor driving a 
paper feed roller (not shown), or both the paper feed roller and the pickup roller 134. 

[0047] In the present embodiment, at the inclined surface 1 1 1 a of the lower part 1 1 1 in the 
paper feeding direction of the frame 1 10 is additionally installed a paper separating assembly 
140 having four paper separating plates disposed to be inclined at the angle 8. 

[0048] The paper separating assembly 140 functions to separate and feed a sheet of paper 
at a time while supporting the leading ends of the sheets stacked in the frame 1 10 to enter at 
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the paper-entering angle in association with the friction belt 127 of the friction part 126, when 
the sheets of paper are picked up by the pickup roller 134. 

[0049] The operation of the paper feeding apparatus 1 00 of the image forming apparatus 
having the active paper separating unit 120 according to the present embodiment having the 
above described structure will be explained in detail with reference to FIGS. 2 and 3. 

[0050] First, according to a print command, when the pickup roller driving motor driving the 
pickup roller 134 of the pickup unit 130 is driven to rotate the pickup roller 134 at one direction, 
for example, counterclockwise, in the same manner as the paper feeding apparatus 10 shown in 
FIG. 1 , the driving gear 1 22 is rotated counterclockwise by the gear train to rotate the first belt 
pulley 128 coaxially connected therewith through the driving axle 123, counterclockwise. 

[0051] As the first belt pulley 128 rotates counterclockwise, the second belt pulley 129 also 
rotates counterclockwise in association with the first belt pulley 128 through the friction belt 127. 

[0052] Accordingly, as shown in FIG. 5, the leading ends of the sheets of paper P, which are 
picked up in the paper feed direction, i.e., right hand side of the drawing by a rotary friction force 
Fu of the pickup roller 134 while being supported to enter at the paper-entering angle along the 
paper separating plates of the paper separating assembly 140, come to receive a rotary friction 
force of the friction belt 127 which rotates counterclockwise and swings in the upward and 
downward directions within the certain range. 

[0053] At this point, even though a frictional force Fp1 between an uppermost paper and a 
next-uppermost paper is larger than a frictional force Fp2 between the next-uppermost paper 
and a further next-uppermost paper, thereby to pick up the uppermost paper together with the 
next-uppermost paper, it is offset by the rotary friction force of the friction belt 127 which rotates 
counterclockwise swinging at the upward and downward directions within the certain range. 
Therefore, the uppermost paper is not picked up together with the next-uppermost paper. 

[0054] The uppermost paper picked up by the pickup roller 134 as described above is 
conveyed to the image forming unit by the paper feed roller in the same manner as the paper 
feeding apparatus 10 shown in FIG. 1. 

[0055] FIG. 4 shows a paper feeding apparatus 100' of an image forming apparatus having 
an active paper separating unit 120' according to another embodiment of the present invention. 
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[0056] The construction of the paper feeding apparatus 1 00' is identical to that of the paper 
feeding apparatus 100 shown in FIGS. 2 and 3, except that a friction part 126' of the active 
paper separating unit 120' is constructed to have a rotation roller member 127' and a driving 
part 12V is constructed to drive the rotation roller member 127'. 

[0057] That is, the active paper separating unit 120'comprises a friction part 126' rotatably 
disposed at a lower part 11 V in the paper feeding direction of a frame 1 10' to allow at least one 
tangent line thereof to be in contact with leading ends of sheets of paper, in order to separate 
and feed a sheet of paper at a time, and a driving part 121 ' disposed to rotate the friction part 
126' in association with a driving motor driving a pickup roller 134' of a pickup unit 130' and/or a 
paper feed roller (not shown) conveying paper. The pickup roller 134' rotates about a pickup 
roller shaft 134a. 

[0058] The friction part 126' is provided with a rotating roller assembly 127' rotatably 
disposed in a friction part receiving opening 112' of at the lower part 11V in the paper feeding 
direction of the frame 110', and a rotating roller supporting axle member 128' supporting the 
rotating roller assembly 127'. 

[0059] The rotating roller assembly 127' comprises a first, a second, a third, a fourth, and a 
fifth rotating rollers 127a', 127b', 127c', 127d\ 127e', respectively. The first, the second, the 
third, the fourth, and the fifth rotating rollers 127a', 127b', 127c', 127d\ 127e' are disposed to 
have a common tangent line inclined at an angle 0' to be in contact with the leading ends of the 
sheets. 

[0060] Each of the first, the second, the third, the fourth, and the fifth rotating rollers 127a', 
127b', 127c', 127d\ 127e' is formed to slightly swing regularly or irregularly within a certain 
range beyond paper separating plates of a paper separating assembly 140' to be described 
later to give a frictional force to the leading ends of the sheets picked up by the pickup roller 
134'. For this, each of the first, the second, the third, the fourth, and the fifth rotating rollers 
127a', 127b', 127c', 127d', 127e' has fine projections formed on surfaces thereof. 

[0061] Each of the first, the second, the third, the fourth, and the fifth rotating rollers 127a', 
127b', 127c', 127d\ 127e' is formed of rubber material to easily generate a friction against the 
leading ends of the sheets. 
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[0062] The rotating roller supporting axle member 128* comprises a first, a second, a third, a 
fourth, and a fifth rotating roller supporting axles 123', 128a', 128b\ 128c\ 128d\ respectively, 
supporting the first, the second, the third, the fourth, and the fifth rotating rollers 127a\ 127b', 
127c', 127d\ 127e\ respectively. 

[0063] The first rotating roller supporting axle 123' among the rotating roller supporting axles 
123\ 128a\ 128b\ 128c\ 128d' forms a driving axle of the driving part 121' which will be 
described below. 

[0064] The driving part 121 ' comprises a driving gear 122' having at least a part thereof 
disposed to project outwardly or upwardly from a driving part receiving opening (not shown) 
formed at one side of the lower part 11 V in the paper feeding direction of the frame 110', thereby 
to connect with the driving motor driving the pickup roller 134' of the pickup unit 130' or the 
paper feed roller through a power transmitting gear train when the frame 1 10' is mounted in a 
main body of the image forming apparatus, an elongated driving axle forming the first rotating 
roller supporting axle 123' of the friction part 126' and coaxially connecting between the driving 
gear 122' and the first rotating roller 127a', a rotating roller gear member 124 coaxially formed 
on the rotating roller supporting axle member 128', and an idle gear member 125 disposed with 
respect to the rotating roller gear member 124 to control the rotation direction of the rotating 
roller gear member 124. 

[0065] The rotating roller gear member 124 comprises a first, a second, a third, a fourth, and 
a fifth rotating roller gears 124a, 124b, 124c, 124d, 124e, respectively, coaxially formed on the 
first, the second, the third, the fourth, and the fifth rotating roller supporting axles 123', 128a', 
128b', 128c', 128d', respectively, whereas the idle gear member 125 comprises a first, a 
second, a third, and a fourth idle gears 125a, 125b, 125c, 125d disposed between the first, the 
second, the third, the fourth, and the fifth rotating roller gears 124a, 124b, 124c, 124d, 124e. 
The first, the second, the third, and the fourth idle gears 125a t 125b, 125c, 125d assure the 
rotation directions of the rotating roller gears 124b, 124c, 124d, 124e to tally with each other. 

[0066] Also, at an inclined surface (not shown) of the lower part 1 1 1 ' of the frame 1 1 0' and in 
the paper feeding direction is a paper separating assembly 140'. The paper separating 
assembly 140' has four paper separating plates inclined at the angle 6' and is spaced from the 
pickup unit 130'. 
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[0067] The paper separating assembly 140' functions to separate and feed a sheet of paper 
at a time while supporting the leading ends of the sheets stacked in the frame 1 10' to enter at a 
paper-entering angle in association with the rotating roller member 127* of the friction part 126', 
when the sheets of paper are picked up by the pickup roller 134'. 

[0068] The operation of the paper feeding apparatus 1 00' of the image forming apparatus 
having the active paper separating unit 120' according to the modified example of the present 
invention having the above described structure will be explained in great details with reference 
to FIG. 4. 

[0069] First, according to a print command, when the motor driving the pickup roller 134' of 
the pickup unit 130' and/or the paper feed roller is driven to rotate the pickup roller 134' at one 
direction, for example, counterclockwise, in the same manner as the paper feeding apparatus 
10 shown in FIG. 1, the driving gear 122' is rotated counterclockwise by the gear train to rotate 
the first rotating roller 127a' coaxially connected therewith through the first rotating roller 
supporting axle, i.e., the driving axle 123', counterclockwise. 

[0070] As the first rotating roller 127a' rotates counterclockwise, the second rotating roller 
127b' also rotates counterclockwise in association with the first rotating roller 127a' through the 
first and the second rotating roller gears 124a, 124b and the first idle gear 125a. 

[0071] In the same manner as described above, the third, the fourth and the fifth rotating 
rollers 127c', 127d' and 127e' rotate in turn counterclockwise through the second, the third, the 
fourth and the fifth rotating roller gear 124b, 124c, 124d, 124e and the second, the third and the 
fourth idle gear 125b, 125c, 125b, respectively. 

[0072] Accordingly, the leading ends of sheets of paper P, which are picked up in the paper 
feed direction, i.e., right hand side of the drawing by a rotary friction force Fu of the pickup roller 
134' while being supported to enter at the paper-entering angle along the paper separating 
plates of the paper separating assembly 140', come to receive a rotary friction force of the first, 
the second, the third, the fourth, and the fifth rotating rollers 127a', 127b', 127c', 127d\ 127e' 
which rotate counterclockwise and swing slightly within the certain range beyond the paper 
separating plates. 

[0073] At this point, even though a frictional force Fp1 between an uppermost paper and a 
next-uppermost paper is larger than a frictional force Fp2 between the next-uppermost paper 
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and a further next-uppermost paper thereby to pick up the uppermost paper together with the 
next-uppermost paper, it is offset by the rotary friction force of the first, the second, the third, the 
fourth, and the fifth rotating rollers 127a', 127b', 127c', 127d\ 127e' which rotate 
counterclockwise and swing slightly within the certain range. Therefore, the uppermost paper is 
not picked up together with the next-uppermost paper. 

[0074] After that, the uppermost paper picked up by the pickup roller 1 34' is conveyed to the 
image forming unit by the paper feed roller in the same manner as the paper feeding apparatus 
10 shown in FIG. 1. 

[0075] The paper feeding apparatus of the above-described embodiments of the present 
invention prevents a sheet pickup problem such as multi sheet feed or a sheet feed failure from 
occurring during paper pickup, by having the active paper separating unit disposed at the lower 
part in the paper feeding direction of the frame contacting the leading ends of the sheets to 
rotate in the anti-paper feeding direction and to actively rub the leading ends of the sheets. 

[0076] Although a few embodiments of the present invention have been shown and 
described, the present invention is not limited to the above-described embodiments. Rather, it 
would be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined by the claims and their equivalents. 
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